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Pharmacokinetic Interactions of Diltiazem and Acebutolol

Jin Pil Burm* and Jun Shik Choi”

College of Pharmacy, Chosun University, Kwangju 501-759, Korea
Chosun Nursing College, Kwangju 500-140, Korea

Abstract — Acebutolol is almost absorbed after oral administration, but its bioavailability is reduced
because of considerable first-pass metabolism through the gastrointestinal tract and liver. The purpose of
this study was to report the pharmacokinetic changes of acebutolol (15 mg/kg, oral) and its main metab-
olite, diacetolol in rabbits pretreated (15 mg/kg, oral) and coadministered (15 mg/kg, S.C., bid for 3 days)
with diltiazem. The plasma concentration and area under the plasma concentration-time curves (AUC) of
acebutolol and diacetolol were significantly increased in rabbits pretreated and coadministered with dil-
tiazem. The elimination rate constant (K)) and total body clearances (CL,) of acebutolol and diacetolol were
significantly decreased and half-life of those were significantly prolonged in the rabbit. Metabolite per-
centage rate of diacetolol to the plasma concentration of total acebutolol in rabbits pretreated and coad-
ministered with diltiazem were significantly decreased. The results suggest that the dosage of acebutolo]
should be adjusted when the drug would be administered chronically with diltiazem in a clinical situation.
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(St. Louis, MO, USA) A&-& A3t

HPLC System-2 Waters Co. (Milford, MA, USA) 9]
Waters 1515 isocratic HPLC pump, Waters 717 plus
Autosampler, Waters 2487 Dual A Absorbance Detector,
Symmetry C,g columnS AMES1313, syringe pumpt Sage
Instruments (Boston, MA, USA)2] Model 341BE,
vortex mixerv= Scientific Industries (Bohemia, N.Y,,
USA) 12]31 centrifuget= Abbott (Abbott Park, TM,
US.A) 71715 AR8-38t5ict.
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Fig.1-Plot of plasma concentration of acebutolol in
rabbits pretreated and coadministered with
diltiazem. Mean * S.D. n=7). @ ; Control, O ;
Group coadministered with diltiazem, A ; Group
pretreated with diltiazem.

A (<0.05, p<0.01)3A ZF7181th.
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0.05)0A41 ARHUTE. Copn® T THETOl B3]
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p<0.05)3A T8ty GEHUT HAAS oA
(CLty= thZTellA 1.90£0.27 Lhrkgol3lom $A)

1000

~&— Control

—o— Coadministeration

—a— Pretreatment

Plasma Concentration (ng/ml)
S
(=]

0 4 8 12 16 20 24
Time (hr)

Fig. 2 - Plot of plasma concentration of diacetolol in
rabbits pretreated and coadministered with
diltiazem. Mean = S.D. (n=7). @ ; Control, O ;
Group coadministered with diltiazem, A ; Group
pretreated with diltiazem.

2oj23 AAaFeld 1.31+0.31 L/hrkegdt 094+
0.19 L/hrkg® 27} £-9/3 (p<0.05, p<0.00)JUA %
4315} 1 An YA EFAEH (AUC)K| 8234
+1737 ng/mi-hroll A 105392525 ng/ml-hrt 12516
+3172 ng/ml - hre & 74 494 (p<0.05 L p<
0.013A FT18ld, Adehd ABAlo]8-&] diltiazem &
AlFolmt Axjeldeld 22 128%9) 152%% 57}
&3t

Diacetolol 2=SEE Tl2lH|E} — Diltiazem™ FA|
Fo 2 AAe & F dipAIQ] diacetolol OFEFENEY
gz}l Table I8} 2T Kyabd diZzTolA
0.01910.003 hr'olgloem AATFA 0013
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Table I- Pharmacokinetic parameters of acebutolol in rabbits pretreated and coadministered with diltiazem

Diltiazem
Parameters Control — -

Coadministeration Pretreatment
K (hr') 0.120 £ 0.024 0.097 = 0.012* 0.085 £ 0.027*
typ (hr) 5.76 £ 0.98 7.14 = 1.27* 8.15 * 2,58*
Crax (mg) 1836 * 278 3412 & 535%* 3511 = 624**
T ey (min) 55.8 £ 128 38.4 £ 9.99* 34.4 = 9.82*
Vs k) 11.7 = 2.79 893 £ 1.98 8.82 = 2.46
CL, (L/hr/kg) 1.90 £ 0.27 1.31 £ 0.31* 0.94 * 0.19**
AUC (ng/mi - hr) 8234 * 1737 10539 * 2525* 12516 + 3172%*
R.B. (%) 100 128 152

Mean £ S.D (n=7). *p<0.05, **p<0.01. K, elimination rate constant; t;, half-life; C,,,,, peak concentration; T, time
of peak concentration; V., volum of distribution at steady state; CL,, total body clearance; AUC, area under the plasma
concentration-time curve from time zero to time infinity; R.B., relative biocavailablity compared to control.
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Fig. 3 —Metabolite percentage rate of diacetolol to the
plasma concentration of total acebutolol in rabbits
pretreated and coadministered with diltiazem.
Mean=S.D. (n=7). @; Control, O; Group coadmi-
nistered with diltiazem, 2 ; Group pretreated with
diltiazem.
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<0.05, p<0ODSIA diltiazemol] 28} acebutolol2)
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Aol 7.14%1.27 hr} 815258 hrE k2t
T4 (p<0.05)UA UL C ot T o
ZTof g FAIRAT T ARl 4z fo
(p<0.01, p<0.05)AUA ZF7+stn ==t Dil-
tiazem FA|Eo] W Axa|dt 7}Eo)A acebutolol 8
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Table II — Pharmacokinetic parameters of diacetolol in rabbits pretreated and coadministered with diltiazem

Diltiazem
Parameters Control — -

Coadministeration Pretreatment
Ky (hr™) 0.019 = 0.003 0.018 = 0.002 0.013 = 0.004*
tyy (hr) 36.5 = 5.49 385 * 6.48 51.4 = 9.78%
Crax (0g) 1473 £ 24.8 208.2 = 49.2* 213.6 = 59.4*
T pax (Min) 150.0 £ 46.8 111.6 = 29.1% 94.2 £ 19.8*
Vs (k) 13.10 £ 3.27 9.33 * 2.10* 11.21 £ 3.21
CL, (L/hr/kg) 2.62 * 0.67 1.73 + 0.48% 1.49 * 0.24**
AUC (ng/ml - hr) 5731 * 1428 7450 + 1829* 8539 £ 2144**
R.B. (%) 100 130 149

Mean * S.D (n=7). *p<0.05, **p<0.01. K, elimination rate constant; t,, half-life; C_,,, peak concentration; T,,,, time
of peak concentration; Vy;, volum of distribution at steady state; CL,, total body clearance; AUC, area under the plasma
concentration-time curve from time zero to time infinity; R.B., relative biocavailablity compared to control.
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